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The effect of dietary protein on tumor incidence has been observed
both with and without pretreatment with chemical carcinogens.  That is,
both "spontaneous" and chemically induced tumor responses may be influ-
enced by the level of dietary protein.  These two kinds of responses
may not be distinct, since certain so-called spontaneous tumors may be
related to the prior ingestion of, or other exposure to, some unknown
initiator of carcinogenicity. For example, Newberne e£ al. (1966)
speculated that the occasional high incidence of liver tumors observed
in earlier studies may have been caused by aflatoxin contamination of
peanut meal fed to animals.  Because it is now known that corn products
may be similarly contaminated, results of earlier studies using degermi-
nated corn grit diets should also be reevaluated, especially when an
unexpectedly high incidence of liver tumors has been observed, as in
the study of Engel and Copeland (1951).  Similarly, the appearance of
some presumably spontaneous tumors may be due to the very potent
mutagens produced in heated or cooked foods (Sugimura, 1979).
Spontaneous Tumors
Ross and coworkers conducted extensive studies with large numbers
of rats in order to examine the effects of diet on mortality patterns
and lifespan (Ross and Bras, 1965, 1973; Ross ej: ajL., 1970). They
focused on the influence of total food, caloric, and protein intake on
the appearance of a variety of tumors of unknown etiology. The total
incidence of various types of tumors was directly related to the intake
of calories, and the tumors appeared sooner when the caloric intake was
high (Ross and Bras, 1965).
Because the rats developed many types of tumors, the investigators
could not compare the effect of diet on specific types of tumors. The
highest number of any tumor type for any one diet was 11—the nuntber of
fibrosarcomas observed among the 210 animals In the 30% casein diet
group.  The authors did note, however, that in two groups with identi-
cal caloric Intake, there were more tumors in the group with the higher
protein intake.  In these studies, only two of the four treatment
groups differed in only one dietary variable—the ratio of casein to
sucrose.  The diet with the higher ratio contained 30% casein; the one
with the lower ratio contained 8% casein. All other comparisons among
the treatment groups were confounded by two or more simultaneous
variables.
In a later study, Ross je£ al. (1970) reported that the prevalence
of chromophobe adenomas of the anterior pituitary gland of male rats
was directly related to the level of dietary protein (10%, 22%, or 51%
casein). However, the tumor prevalence was 2.4% or less in each treat-
ment group, which would seem to invalidate any such conclusion* More-
over, the simple composition of the diet used In these studies Is now
believed to be inadequate for studies of this type (Anonymous, 1977).
In their most recent study, Ross and Bras (1973) examined the effect of

